Using the method of optimal control, when an incumbent politician derives utility from voting support and dis-utility from budgetary deficit, the equilibrium time paths of both voting support and budgetary deficit are characterized in a finite time horizon under complete information. The incumbent politician may be an opportunist, in that she/ he is interested in garnering votes for herself/ himself, and manipulates budgetary deficit to achieve this, or else she/ he may be partisan, that is, characterized by heterogeneous preferences, reflecting preferences for specific economic policies. The citizen-voters vote for the opportunist as well as the partisan incumbent. However, they reject the same when there is a sufficiently strong anti-incumbency in the opportunist case. The level of voting support obtained in case of both opportunist and partisan is found to be positive and rising over time, but running the budgetary deficit will be costlier for the economy in the former case than the latter. That is, per unit votes garnered by raising the budgetary deficit as compared to the benchmark deficit are lower when the incumbent is an opportunist than when she/ he is partisan. JEL CLASSIFICATION: D72, P16, P35
Introduction
Drawing upon the psychological analyses in the realm of neuroscience, Westen (2007) derives from the brain scanning results that; ".... the political brain is an emotional brain. It is not a dispassionate calculating machine, objectively searching for the right facts, figures and policies to make a reasoned decision...." He arrives at this conclusion by analyzing political advertisements (adverts) on television that, while banned in the United Kingdom (UK), are widely used in the United States of America (USA).
He claims that these are significant budgetary items on which candidates spend millions of dollars. The author concludes that the "Republicans understand what the philosopher, David Hume, recognized three centuries ago: that reason is a slave to emotion, not the other way around". The politicians play the emotive psychological strategies based on caste, race, religion, economic policies etc. The voters' preferences may be defined over some necessities, which are enslaved to incumbent's opportunism that voters may fail to understand. Among these, the economic policy making is one of the most talked about and used opportunistic tools for an incumbent.
In India, before the general elections of 2009, the central government's gross fiscal deficit to Gross Domestic product (GDP) ratio was 5.99% and 6.46% in the years 2008-09 and 2009-10 respectively, which reduced to 4.79% in 2010-11. However, it was at a slightly lower value of 4.77% in 2013-14 and 5.20% in 2012-13 as compared to the previous general election year. Moreover, the data for 2013-14 is a budget estimate, which is very likely to rise from the current value. This was a clear indication on the part of the incumbent about his/her cyclical fiscal behavior, targeting the general election of 2014.
Although, the notion of political business cycle was propounded by Kalecki (1943) , it was reinvented by Nordhaus (1975) and Hibbs (1977) . Nordhaus (1975) considered an opportunistic preelectoral manipulation of economic policies (that is, inflation-unemployment cycles) by the incumbent to raise the chances of getting re-elected, whereas, Hibbs (1977) explained the post-electoral cycles due to varied macroeconomic goals of policy makers, popularly known as partisan cycles. Both of these firstgeneration papers assumed a seemingly irrational behavior of the citizen-voters and relied on monetary policy as the driving force. Alongside, there was the emergence of several seminal empirical papers, such as those by Kramer (1971) , Tufte (1975) and Fair (1978) , which examined the economic determinants of US congressional voting. In order to counter the conceptual criticisms meted out to this early strand of literature that utilized the notion of irrationality of voters, and reliance on monetary policy for electoral manipulation, there emerged the second-generation models in the mid-80s. In this category fall the seminal papers by Cukierman and Meltzer (1986) , Rogoff and Sibert (1988) , Rogoff (1990) and Persson and Tabellini (1990) that deal with an opportunistic model in a rational expectations framework. Also, in the 1980s and 1990s, a new game theoretic approach evolved to understand the macroeconomic behavior. These models utilized the notion of rational expectations that restricted the magnitude of opportunism toward exploiting the Phillips curve. In the opportunistic model with rational expectations, it is assumed that the incumbent cannot fool the voters time after time, and the voters understand the tradeoff between unemployment and inflation, and they might even punish the incumbent. Persson and Tabellini (1990) introduced the notion of competency in the Nordhaus (1975) version of the Phillips curve. These authors focused on the competency of the candidate along with the asymmetry of information on the observation of inflation and output. For instance, they stated that, "one candidate may be particularly able (or unable) to cope with a shock in the price of oil, or to enact the effective labor market legislation, or to negotiate with trade unions" (Persson and Tabellini, 1990. pp. 80) .
The political parties behave opportunistically to display their competency in the election. The informed guess by voters is if the policymaker was competent yesterday, she will be competent even tomorrow. A competent policymaker expands the economic activity (pre-electoral boom) immediately before the election, and voters observed this to re-elect the policymaker. The political business cycle will exist with one type of policymaker namely-competent one and voters voting will be based on its competency. This model is silent about the post-electoral recession. Rogoff and Sibert (1988) and Cukierman and Meltzer (1986) together propose the model of competency with the government budget and not the Phillips curve.
The government expenditure is financed by lump-sum taxes and seigniorage revenue. The competency term is the additional factor in the government's budget constraint. Rogoff and Sibert (1988) derive that each type of policymaker, with the exception of the least competent one, distorts the pre-electoral fiscal policies. That is, in the pre-electoral period, the possibility of lower taxation and higher deficit or higher inflation (resulting from seigniorage) could exist. Rogoff (1990) sets up a model similar to Rogoff and Sibert (1988) , where government expenditure and public investment are depicted as a function of lumpsum taxes and competency. Under these models, a politician has better information about his own level of competence than do voters. Voters cannot observe competence directly nor can they immediately infer it from fiscal policy because they do not observe all government expenses. In fact, voters use the part of the government spending they do before an election to make inference about post-electoral competence.
Consequently, it results in an incentive for an incumbent who is contesting to be re-elected and also increase spending on those goods which are more visible to voters before the election. That is, under asymmetry of information on the nature of the policymakers, there exists a separating equilibrium, where a competent incumbent signals her executive abilities by reducing public investment below the full information efficient level, and conversely, the competent incumbent also increases the government expenditure above the efficient level. Hence, the competent policymaker programmes the Political Budget Cycle (PBC) that promotes the government to spend more on visible public goods, together by reducing taxes. Cukierman and Meltzer (1986) propose another competency-based model consistent with preelectoral policy distortion. Even in this model authors explain that, due to asymmetry of information between the government and voters, the incumbent has an incentive to distort economic policy in the electoral period.
The opportunistic PBC from the first to the second-generation models differed in terms of moving from the assumption of adaptive expectations to rational expectations. The rational opportunistic model contrasts with the shortcomings of the models with adaptive expectations. However, with a similar approach, the first-generation model provides better room to exploit the Phillips curve under irrational citizen-voters. While the major implications are similar, the two differ in their growth predictions. In the adaptive expectations framework, monetary and fiscal policy are found to be more effective in creating the desired macroeconomic cycles as compared to the rational expectations framework, which is mainly a consequence of irrationality of voters. So, the electoral effects tend to persist for a longer duration in the traditional models than the rational expectations version. In the traditional (adaptive expectations) model, every government (partisan or opportunistic) is identical in behavior, whereas in the rational expectations version, incumbents often behaved less opportunistically and might even follow the optimal policy rule for the economy.
In the partisan model, rational expectations and price rigidities have been introduced by Alesina (1987) after widespread criticism was meted out to the exploitable Phillips curve-based monetary model of political business cycle. Alesina (1987) considered rational expectations with partisan post-electoral political cycles (as against the adaptive expectations) in his earlier work. Alesina's rational partisan model concludes that in the first half of the elected term, unemployment is lower and inflation higher under the left-wing government than the right-wing party. Since, expectations are formed before the election in the first half term, so after the election, the left-wing win implies higher inflation than anticipated while the right-wing victory means inflation is lower than expected. Moreover, there is no economic fluctuation in the second half term because the identity of the party in power is revealed as the wage contracts are signed. In contrast, Hibbs (1977) states that the overall economic activity is higher in the left-wing government than the right-wing government in their respective administrative span. Alesina (1987) also faces a number of criticisms. The concept of the Phillips curve talks about the implicit contract of the workers in first term under uncertainty of election outcome. Garfinkel and Glazer (1994) suggests that the problem of uncertainty could be resolved by simply postponing the contract by workers till the election outcome is known. Thus, there is a clear tendency towards delaying the contract until after the election results, because expectations will be formed based on which type (left-or right-wing) government comes to power.
Interestingly, there exists select literature that examines the possibility of merging of both -opportunistic and partisan --versions of the model. Alesina and Rosenthal (1995) have made some effort in this direction to merge the concept of competency with partisan behavior of the government. Authors say that, a partisan and opportunist incumbent might be compatible with each other. In fact, Frey and Schneider (1978) suggests that the partisan politician becomes opportunist when the election time approaches and they are in danger of losing the election, whereas they go for their partisan goals when they are electorally confident. Moreover, the opportunistic behavior of different partisan politicians may be different. Adjusting oneself toward the ``middle" might be the most effective opportunist policy for a partisan politician. Thus, we cannot ignore the possibility of partisan politician to play a mixed role -being an opportunistic when in the office, and being partisan when outside the office. Following varying criticisms of the opportunistic and partisan models, Drazen (2000) proposes a new model of political budget cycle, based on Rogoff (1990) . Drazen (2000) extends the model by including both monetary and fiscal policy with opportunistic and forward looking citizen voters to capture the PBC, popularly known as "Active-Fiscal Passive-Monetary (AFPM)". In this case, the incumbent government can directly influence the fiscal policy, but monetary policy is controlled by the monetary authority as an independent central bank. However, monetary authority can be exploited to accommodate fiscal decisions of the incumbent. Drazen (2000) also presents the non-parametric empirical evidence in favor of AFPM.
In fact, most of the recent research work tries to explain the economic cycles by including the fiscal policy in the model. The presence of government debt due to political considerations has been well documented (see, for instance, Alesina and Perotti, 1995; Drazen, 2000; Persson and Tabellini, 2000) . Drazen and Eslava (2010) and Brender and Drazen (2013) analyze the composition of government spending (rather than aggregate spending) as used by the incumbent as an electoral tool. Their findings state that rational voters support the opportunist government which, in fact, incurs the targeted expenditure in the economy prior to the election. Brender and Drazen (2013) also find that an established democracy changes the composition more frequently than the new democracy. It is within this body of research that our paper aims to extend the models of opportunistic and partisan politics by incorporating the time-dynamics of voting support and budgetary deficit, just prior and post the election period, orchestrated through changes in fiscal policy. In a complete information framework, we look at the time path of both opportunistic and partisan government using budgetary deficit as the policy tool.
The most important motivating factor underlying this paper is the following observed empirical regularitywhy are most countries today positively skewed toward, higher fiscal deficit? In 2010, of the 110 countries in our sample, a mere 14.54%, and in 2011, out of 103 countries, only around 19.41% were in cash surplus; the rest were running a deficit (World Bank Database). 4 The leading regions with at least 5% Central Asia. Figure 1 shows the fiscal surplus/ deficit in the different countries ranked from the highest deficit to the highest surplus (in percent). Similarly, the dotted line is the immediate year before the election in terms of the deviation of the budgetary deficit from the average of last four years including the reference year. As can be seen, the deviation of the budget deficit from the average in a year before to election points toward fiscal manipulation by spending more in the years close to the election year. In both, the election year and the year before it, in most of the cases countries are running a higher deficit as compared to the average.
Interestingly, the incumbent attempts to spend more on various heads in the year before the election than
the election year itself. The calculated gestation lag of the expenditure on public goods can mobilize substantial voting support in favor of the incumbent in the next election. The most general way of analytically modeling economic decision making is driven by a benevolent social planner criterion, where an incumbent politician tries to distribute the government expenditure with its relative importance required for the balance economic growth. However, in real economies, the decision making process of the government is not free from political motivations. Often, a government can opportunistically expand public spending before the election to attract voters.
Alternatively, it may be characterized by partisan behavior in which different politicians have varied fiscal preferences, indicative of heterogeneous preferences of voters. In either case, since the notion of fiscal deficit is not easily understood by the common citizen-voter, she/ he may often run into "fiscal illusion". Initially, the concept of balanced budget has been well accepted by the economist, but in recent Keynesian economies, fiscal deficit has been used as a driving force for higher growth. In fact, in today's globalized world, the number of countries running into fiscal deficit is higher than the number of countries running a surplus. Furthermore, not only do countries continually run into a deficit, in many cases, the governments artificially create a higher deficit just before the election year.
Figure 2: Budget Cycle in the World Economy in 2011
Source: world Bank
In view of the above discussion, the paper utilizes an optimal control model of an incumbent government that is politically motivated. The government maximizes its utility that is a weighted sum of utility from voting support and disutility from budget deficit, where the latter is implied by a large enough government expenditure on (may be) populist economic policies (which are not explicitly modeled). The economy consists of a continuum of citizen-voters, who vote for the incumbent government or the opponent party (which is also implicit and not modeled explicitly) based on the economic performance of the former, wherein the voters are assumed to care about the level of fiscal deficit in the economy. The citizen-voters are favorable toward the incumbent's economic performance below an acceptable level of budgetary deficit. If instead the budgetary deficit exceeds a certain threshold level, it generates diminishing utility for the incumbent government in terms of loss of voting support, such that voters might even vote the government out. The analysis considers two types of incumbentsopportunist and partisan. The opportunist politician aims to mobilize voting support by manipulating economic policies, while the partisan politician has clearly defined economic policy preferencesreflecting the heterogeneous preferences of different voter-groups. Specifically, by characterizing the opportunistic or partisan behavior through use of different parameters of the model, the paper derives interesting implications for the time path of voting support and budgetary deficit for each type. The paper is also extended to include the possibility of anti-incumbency and understand its implications on voting support for the opportunistic and partisan incumbent. To the best of our knowledge, this contribution is unique in The key results derived are -(i) voters will render positive voting support in case of both opportunist and partisan incumbent, but the presence of anti-incumbency would imply rejecting the same in the opportunist case, (ii) creating budgetary deficit will be costlier in the opportunistic case than the partisan one, that is, the deviation of budgetary deficit from the benchmark will be more pronounced in the case of an opportunistic incumbent than a partisan incumbent, and accordingly, (iii) votes garnered per unit of deficit incurred would be less in the opportunistic case than in the partisan case.
The paper is organized as follows. Section 2 introduces the basic model and derives the optimal path for voting support and budgetary deficit, based on the interaction between incumbent and citizenvoters. Section 3 characterizes the behavior of the opportunist incumbent, while Section 4 analyzes the case of the partisan incumbent. The role of anti-incumbency (with opportunistic behavior) is also characterized in Section 3, whereas anti-incumbency in partisan case does not satisfy the regularity condition (as explained later), and hence, dropped from our analysis. Section 5 concludes.
The Model
Consider an economy with an incumbent politician and a continuum of citizen-voters. The incumbent incurs the budgetary expenditure on public goods (for economic development) as well as it strives to get back to power in the next election. That is, the incumbent is not benevolent and her/ his objective function is a weighted sum of utility from voting support and disutility from budgetary deficit. The deficit is run to provide for "populist" or "visible" expenditure. Accordingly, the optimization problem of the incumbent is defined over the finite time interval [0, T] and is mathematically expressed as-
Subject to,
where in eq. (1) is the discount rate, ( ) is the voting support by the citizen-voters that is treated as the state variable, and ( ) is deficit incurred due to expenditure on public goods in the economy that constitutes the control variable. The parameters and respectively capture the intertemporal elasticity of substitution, and the weight on disutility from budgetary deficit relative to utility from voting support. The equation of motion of ( ) in eq. (2) is positively related to the level of deficit run in the economy, and this positive relationship has been depicted by the parameter . Moreover, it is negatively related to the existing level of support, ( ), whose strength is captured by the parameter , also called the friction parameter. 6 Most logically, we assume that > . ( ) is the aggregate government expenditure defined as the sum of ( ), government tax revenue, and ( ), which is the deficit shock to the economy in eq.
(3). Note that ( ) impacts the economy positively or negatively depending on ( ) − ( ) * ≷ 0.
Furthermore, [ ( ) − ( ) * ] ( ) = 0 is the transversality condition, where (. ) is costate variable associated with the state change equation in (2).
Given a politically inclined incumbent, the possibility of budgetary deficit being very large near the election time is not ruled out, as the government attempts to woo the voters by spending large sums of money on visible public goods in the economy rather than being concerned about running high fiscal deficit.
Optimal Time Path
The Hamiltonian for the optimization program in the previous section can be expressed as:
Using the method of optimal control, we have,
and
and the state variable M(t) must adhere to the time path defined by,
The solution to this program yields the optimal time path of voting support rendered to the incumbent by citizen-voters, that is, ( ) and that of fiscal deficit incurred on account of government expenditure on public goods, captured by [ ( ) − * ].
Proposition 1:
The equilibrium level of voting support offered to the incumbent by the citizen-voters, ( ), and the magnitude of excessive fiscal deficit run by the incumbent, [ ( ) − * ], are found to be:
The detailed derivations for the expressions in eq. (9) and (12) can be found in Appendix A. In general, in eq. (9) the sum of the first two terms in the r.h.s. is non-negative, in view of
while the third term is ambiguous in sign, since ' ' can be in general be ≷ 1 and − ( −1 )( − ) ≷ 0, according to as (1 − ) ≷ ( − ) . Following the same reason, in the r.h.s. of eq. (11) as well, the sum of the first two terms is positive, while the third term is ambiguous in sign. Thus, in general; both ( ) and [ ( ) − * ] are ambiguous in sign.
Regularity Conditions
Since the optimal time paths defined in (9) and (12) are dependent on several parameters, namely, , , , , and * , we need to derive the regularity condition(s) that would ensure that a welldefined solution to the cumulative discounted utility for the incumbent exists. By substituting the solutions for ( ) and [ ( ) − * ] in the welfare function in (1) we get,
A sufficient condition for which to be positive is,
The expression in (12) can be solved to yield,
which, if positive, implies that the ratio,
This entails the necessary condition that,
The two necessary conditions (16) and (17) have an intuitive appeal for our analysis. An interesting feature of this research is the role of opportunism and partisan behavior of the incumbent, and the key differences between the two in terms of the implications for budgetary deficit and voting support.
Since, an opportunistic incumbent is primarily interested in garnering votes, and manipulates budgetary deficit toward the end, she/ he is assumed to have the willingness to accept large fluctuations in utility from voting support, net of dis-utility from fiscal deficit. Parametrically, this is captured by a low enough value of ' ' and an assignment of a sufficiently low weight on utility loss from fiscal deficit implied by a small enough value of ' '. Notably, the regularity condition in (16) satisfies these parametric restrictions.
The opposite is true for a partisan incumbent, who has distinct preferences on economic policies, reflecting the specific ideologies of the voters. This implies a low willingness to tolerate fluctuations in utility over time and a high disutility from budgetary deficit, indicated by a high enough value of ' ' and ' '.
Crucially, the regularity condition in (17) corresponds to this case. As will be seen, both (16) and (17) will play an important role in defining the time path of the incumbent depending on whether she/ he displays an opportunist or a partisan behavior.
Opportunist Incumbent
The opportunist incumbent government is assumed to be the one which is more likely to adopt populist policies in the time period closer to the election, and accordingly runs a higher fiscal deficit than * . Generally, an opportunist is willing to accept sharp changes in marginal utility from voting support over time, and has a small enough marginal utility loss from excessive fiscal deficit. As discussed, the parametric configuration in this case is characterized by (1 − ) > − .
Opportunism in the absence of anti-incumbency
Given the parametric restriction in (16),
Proposition 2:
In the case of an opportunist incumbent and no anti-incumbency, if > such that > , ' ' and ' ' are both positive but small enough (or even close to zero),0 < < 1, and(1 − ) > − , the optimal level of voting support from citizen-voters, ( ), defined in eq. (9) will be strictly positive.
The proof proceeds as follows. Since, we are analyzing the case of an incumbent politician, ] in the third term of (9) is positive (from (16) both the numerator and denominator of this ratio are positive). However, ' ' and ' ' being very small makes the values of both − and −1 ( − ) in the third term rather small, implying that their difference will also be small enough. Further, the term in the denominator, that is, −1 will be large (again from ' 'and from ' ' being small enough) and negative. Using the same reasoning, Γ 3 will be small enough and ( − )( − ) although rising will be very small. Thus, the entire third term will be small enough (in fact, in the special case of → 0, the entire third term will vanish). Overall, the first two terms will tend to dominate the third term, implying that the optimal voting support ( ) will be positive.
Proposition 3:
Given an opportunist incumbent, absent anti-incumbency, and the parametric restrictions as in Proposition 2, the government deficit that is run, in terms of [ ( ) − * ], characterized by eq. (12) will also be positive.
The proof proceeds as follows. Again, 0 > 0 and large. Also, with opportunism, − − −1 ( − ) > 0 implies Γ 4 . Further, with the assumption < 1 and very small in magnitude,[ ( − − −1 ( − ) ) − −1 Γ 4 − ] > 0, but very small. Since, the values ' ' and ' ' are very small (even close to zero), the denominator of the third term in eq. (12), which is −1 will be very large and negative.
Similarly, ( − )( − ) is increasing albeit very small. Consequently, the third term of eq. (12) will be small enough (in fact, it would also tend to vanish as → 0). Thus, the third term would be dominated by the first two terms, where the first term is already larger than the second, implying that optimal deficit, [ ( ) − * ], will be positive.
It will be interesting to observe in the next proposition that in view of small enough values of ' ' (that capture the incumbent's opportunism) the time path of [ ( ) − * ] will always lay above that of ( ).
This means that the opportunist incumbent will have to spend more in terms of budgetary deficit for garnering each unit of voting support.
In case of an opportunist incumbent, and absence of anti-incumbency, a higher budgetary deficit just prior to the election is likely to entail higher future taxation in the post-election period. In response, will the rational citizen-voters punish the government if an incumbent exceeds the deficit beyond a threshold level? We find that this is not true in this case. That is,
Proposition 4:
In case of an opportunist incumbent with > such that > and ' 'and ' ' being positive but very small (even close to zero), and 0 < < 1, (i) the pay-off in terms of voting support from citizen-voters to the incumbent steadily increases right up to the election time period, 'T'. That is, ( ) > 0 and ( ) > 0;
(ii) in order to mobilize an additional unit of voting support, the opportunist government will have to run an incrementally higher level of government deficit. Specifically, ( ) > ( ) .
The proof of Proposition 4(i) proceeds as follows. We first look at the change in voting support over time, by substituting for ( ) from (12) into (7). From the regularity condition in (16), at any time < , we have (a) < 1, and from the parametric restrictions imposed for the opportunist incumbent, we have (b) − ( − ) − < 0, which increases and approaches − as → . 7 Further, in the last term in eq. (17), the value of ( ) − 1 will be very small as ' ' is very small or even close to zero. For the same reason, the value of ( ) −1 will also be very small. Thus, the magnitude of the last term in eq. (18) is negligible, and the change in voting support over time will be determined by the sum of the first two terms, both of which are positive (from > ). That is,
As for the voting support, the change in the path of the fiscal deficit will also be positive as → . can be re-expressed as (− 1 −1) ( ) ( 1−2 ) . Note that, for ' ' very small (or close enough to zero), both (− 1 −1) and ( ) ( 1−2 ) will be very small or close to zero. Similarly, the value of ( ) − 1 will be very small in magnitude. Furthermore, as explaining in the result for change in voting support, from (b) the power of the exponential expression in the third term will be negative, and will approach − as → . On account of this, the exponential expression will rise, albeit to a small enough value since ' ' is very small, or close to zero. On the whole, the third term will approach a small enough 7 From eq. (18), the part of the last term − + − ( − ) can be written as − . − ( − ) . That is, as → and small enough ' ' we have − → 0 and − ( − ) → 1.
value. Hence, even in this case, the first two terms will be dominating, and the deficit will rise over time.
That is,
where, ( ) = [ ( ) − * ]. Hence, both ( ) > 0 and ( ) > 0. Moreover, with < 1, from (10), we will have ( ) ( ) = 1 > 1. Intuitively, Proposition 5: In order to garner an additional unit of voting support, the opportunist government will have to spend incrementally more in the form of budgetary deficit.
We now analyze the behavior of ( ) and ( ) in the initial time period and the terminal (election) time period ' '.
Proposition 6:
In case of an opportunist incumbent, when > such that > and both ' ' and ' ' are positive but very small (even close to zero), and 0 < < 1, The proof of Proposition 6 (i) proceeds as follows. As → 0, in eq. (9), the last term in the r.h.s. of the solution to ( ) drops out. Furthermore, in the first term, ( * − ) ( − ) is equivalent to ( * − ), which balances out with the third term. Thus, the level of voting support at = 0 is found to be:
As for the level of government deficit at = 0, from eq. (12), from the parametric restrictions for the opportunist, in the second term in the r.h.s., ( ) − 1 will be very small for small enough values of ' '.
Similarly, 1− will be small, as by assumption, ' ' is small enough in this case. Furthermore, since > , where ' ' and ' ' are very small, − ( − ) will also be very small, even when ' ' is finite. Consequently, −( ) − 1 1− − ( − ) will be very small implying that;
( ) − * = 0 − ( ) − 1 1− − ( − ) > 0.
We now proceed to the proof for Proposition 6 (ii). Evaluating eqs. (9) and (12) at = , the levels of voting support and government deficit in the terminal time can be expressed as:
In view of the parametric restrictions for the opportunist incumbent's pay-off, the first terms, namely, Γ 1 ( − ) and Γ 1 ( − ) in eqs. (23) and (26) (23) and (26) will be very large.
Also, in the numerator in eq. (23), we have Γ 3 = ( ) −1 ( ) − 1 , where ' ' being very small, both ( ) (1− 1 )
and ( ) − 1 tends to zero. Hence, in the view of the denominator being very large and the numerator very small, the entire third term in both eqs. (23) and (26) will be sufficiently close to zero. Consequently, the sum of the first two terms (which is positive) will tend to dominate the third term implying that ( ) > 0
and ( ) > 0. Furthermore, Γ 1
will imply that ( ) > ( ). A similar argument applies for ( ), such that ( ) > ( ). Thus, this is true ∀ < .
The results in Propositions 2, 3, 4, 5 and 6 are also corroborated by numerical simulations.
Importantly, the numerical values assigned to the parameters satisfy the regularity conditions for the opportunistic case, as stated in eq. (16).
Numerical Simulations
The parametric configurations for the opportunistic incumbent are compiled in Table 1 Table 1 In Figure 3(a) , even when the value of ' ' is increased from ' = 0.05' to ' = 0.08, 0.12, 0.15 and 0.20', where ' ' represents the relationship between change in voting support and level of deficit, the positive and rising trend in ( ) and ( ) holds. Notably, however, for every additional unit of voting support the incumbent wants to garner, she will have to run an incrementally higher level of fiscal deficit in the economy. In Figure 3 (b) the value of ' ' is changed from ' = 0.001' to = 0.004, 0.008, 0.01 and 0.03, while keeping all the other parameters as and' = 0.05, and'δ = 0.3, and'ϵ = 0.05' and ' = 0.02. The behavior of the voting support path and the deficit in Figure 3(b) shows the same pattern as that in Figure 3(a) . Similarly, Figure 3 (c) depicts a continuous rise in the level of deficit and voting support when we keep as constant the following parameters and = 0.05, and = 0.03, and = 0.05 and = 0.02 and vary ' ' from = 0.10 to ' = 0.15, 0.25, 0.30, and 0.45'. In this case, denotes the relative weight on the deviation of actual budgetary deficit from the benchmark level, ( ) − * , versus the voting support ( ).
As discussed earlier, ' ' and ' ' respectively denote the incumbent's intertemporal elasticity of substitution and the rate of time preference. Figure 3(d 
Opportunistic Incumbent in the Presence of Anti-Incumbency
In this case, while the incumbent government continues to be an opportunist, the response of the voters is not supportive on account of the presence of anti-incumbency. In general, anti-incumbency could be ascribed to high friction amongst the citizen voters toward the incumbent, either due to the presence of a competent challenger as an alternative or due to a very high cost of rendering support to the incumbent (both of which are not modeled explicitly here). Instead, for our analysis, the presence of anti-incumbency is captured by a high enough value of the friction parameter, ' ', relative to ' ' Eqs. (9) and (12) now yield that, Proposition 8: In case of an opportunist incumbent and the presence of anti-incumbency, captured by < , such that < , ' ' and ' ' continue to be both positive but very small (even close to zero), 0 < < 1, and 1 − > − , the optimal level of voting support from citizen-voters, ( ), defined in eq. (9) is found to be positive. Moreover, with anti-incumbency, ( ) will be falling over time.
This can be explained as follows. In view of < such that < , we have the first term, ] will have the same (positive) sign, implying that the ratio will be positive. However, in view of both ' ' and ' ' small enough, the difference of the two terms in the numerator will be small. Further, in the third term again, Γ 3 is small enough in magnitude and ( − )( − ) will be larger than in case of no anti-incumbency (from < and ≤ albeit declining overtime and converging to 1 as → . As < 1 and both ' ' and ' ' are very small, the entire third term will be very small in magnitude and will be dominated by the sign of the first two terms. Thus, the optimal voting support, ( ) will be positive.
As for the change in voting support over time, from (18) it is easy to infer that the effect of the first term, ( − ) ( ) < 0 (from < ) will be the dominant one, while the second term remains positive.
The third term is small enough in magnitude, on account of ' ' and ' ' being small, and is dominated by the sign of the first term. Thus, present anti-incumbency, ( ) < 0.
Proposition 9: When the incumbent is an opportunist and there is presence of anti-incumbency, which is captured by < , such that < , ' ' and ' ' continue to be both positive but very small (even close to zero), ' ' and '0 < < 1', and 1 − > − , the government deficit in terms of ( ) − * , defined in eq.(12), is also found to be positive but continuously declining over time.
That optimal ( ) − * > 0 follows from ( ) > 0 and being small enough, both of which imply that the first term in (12) will dominate the remaining terms that are small enough in magnitude on account of both ' ' and ' ' being small enough (or even close to zero). Similar to the change in voting support over time, from (19), the change in budgetary deficit, will also be determined by the sign of the first term, which is a scale up of the first two terms of equation (18), namely, 1 [ ( − ) ( ) + * ] < 0 (from < ) and ' ' small enough, even close to zero. In comparison, the third term is again small enough in magnitude, which follows from both ' ' and ' ' being small in value.
Thus, we get that, with anti-incumbency, both ( ) < 0 . The results in Propositions 8 and 9 can also be substantiated through numerical simulations.
Numerical Simulations
Again, numerical simulations were carried out to find support for the level and change in the voting support, ( ), and budgetary deficit, ( ) − * , over time. The following numerical parametric configurations capture the underlying notion of an opportunistic incumbent in the presence of antiincumbency. We retain the values of all the parameters at the same level as in section 3.1.1, with the exception of the parameter , which is now assigned a higher value to capture the notion of a higher friction amongst the citizen voters that results in anti-incumbency (see Table 2 ). Specifically, the parameters now satisfy the restrictions stated in Propositions 7 and 8. In the case of opportunism with no anti-incumbency, with > such that > , we found that the time path of ( ) − * always lay above the corresponding path of ( ). Interestingly, this holds true even in the presence of anti-incumbency, where is high enough and < such that < . However, with anti-incumbency, the paths of both the deficit and the voting support are falling continuously, with the fall in the former sharper than the latter. Hibbs (1977) introduced the partisan behavior of an incumbent and Alesina (1987 Alesina ( , 1988 incorporated rational expectations in the monetary approach of the political business cycle. Contrary to the opportunistic behavior, partisan incumbents have clear economic policy preferences or ideologies, such as -left-wing parties may prefer higher employment and output growth even at the cost of tolerating higher inflation, while the right-wing parties might target lower inflation. We now model the possibility of partisan behavior of the incumbent, assuming perfect information. By this, we imply that the voters know the ideological bent of the incumbent and the actions that she/ he might take. In this case, to contain the extent of opportunistic behavior, the relative weight assigned to the deficit, ( ) − * , is assumed to be close to 1 (in the specific case that we consider, = 1), as the partisan incumbent assigns almost equal weight to both voting support, ( ), and budgetary deficit, ( ) − * . In addition, the partisan behavior may also be captured by a lower intertemporal elasticity of substitution (as the behavior of a partisan incumbent is more predictable and, thus, less variable over time) implied by a higher value of (which may be close to 1). To begin with, we discuss some analytical results for the partisan case.
Partisan Government

Partisan Incumbent in the Absence of Anti-incumbency
The analysis in this part is analogous to the case of the opportunist incumbent in the absence of an antiincumbency factor. Here, the only parameters permanently changed are ' ' and ' '. We consider higher values of ' ', even close to 1. We retain the assumption of 1 − > 0 for aggregate utility to be positive.
Proposition 11:
When > such that > , 0 < < 1, = 1 and ' ' close to 1, the voting support, ( ), and the level of budgetary deficit of the incumbent, ( ) − * , are both positive and continuously increasing over time.
From an observation of the solutions in eqs. (9) and (12), and given the parametric restrictions for partisan behavior, the time paths of both ( ) and ( ) − * are positive and increasing up to the election period. For ( ), this can be explained as follows. In view of 0 > 0 and large, and > , ( ( − ) − 1) > 0. Thus, the first term in eq. (9), that is, Γ 1 ( − ) , will dominate the second term, Γ 2 . In the partisan case, the numerator and denominator of the ratio in square brackets in the third term of Eq.
(9), that is,
, will have the same sign (each negative in this case) and the ratio will always be positive. However, despite = 1 and ' ' sufficiently large (even close to 1), the values of − and ( −1) ( − ) will tend to be very small as the power of the exponential function is always negative, and the difference between the two exponential functions will also be rather small. Further, the value of ( −1) will be smaller than in the case of opportunism. However, using the same reasoning as in case of opportunism, Γ 3 and ( −1) ( − ) will be very small, and although the latter term will be rising over time, it will only approach the value of '1' from below as → . Thus, the entire third term will be dominated by the sum of the first two terms, and ( ) will be positive in each time period. Moreover, following the reasoning for the opportunistic case and absent anti-incumbency, ( ) will be rising over time.
We look at the third term of budgetary deficit in eq. (12). From our earlier discussion, in the case of a partisan incumbent, we have − − ( −1) ( − ) < 0 that implies Γ 4 . Further, with < 1 (and close enough to 1), and = 1,
] > 0. Also, since the values of both ' ' and ' ' are higher in case of the partisan incumbent than in the opportunist case, the denominator of the third term, −1 in eq. (12) will be small and negative. However, ( − ) ( − ) will be small albeit increasing only to approach the value 1 from below as → . Consequently, the third term of eq.(12) is small and will be dominated by the first term. In fact, the first term will dominate both the second and the third terms. Thus, the ( ) − * will be positive.
Moreover, similar to the opportunistic case, this will also be rising over time.
The results of numerical simulations in Figure 5 changed to capture the comparative dynamics. The fixed parameters are the same as in the opportunistic case, namely, 0 = 30, * = 5 and = 20. It is found that, for a high enough initial level of voting support, 0 , the time path of voting support and budgetary deficit will be positive and increasing over time. The five simulations capture the change with respect to change in the following parameters: ' ', ' ', ' ', ' ', and ' ', respectively. Figure 5 Table 3 summarizes these. In case of all the five simulations, the positive and rising trend in ( ) and ( ) hold. However, unlike the opportunistic case, now the path of the budgetary deficit, ( ), lies below the path of voting support, ( ). This follows from the assumed value of ' ' being different in this case, and is explained as follows.
Proposition 13: To garner an additional unit of voting support ( ), the change in the deviation of budgetary deficit from the benchmark will be equal to .
From eq. (A13) in the appendix A, we have the equation Since, in the opportunistic case, the value of ' ' is small (even close to zero), it implies that additional voting support garnered due to an incremental increase in the deviation of budgetary spending from the benchmark ( * ) is very small (or even close to zero). Contrary to this, ' ' is large (even close to 1) in case of a partisan incumbent, and hence the incumbent is able to derive a much larger voting support (even 1:1) with an additional unit increase of current deficit above the benchmark level, * . Thus, notably, the incumbent will have to manipulate the deficit much more to get an unit of additional voting support in the opportunistic case than in case of a partisan incumbent. Hence, the opportunist incumbent may end up running a huge deficit close enough to the election.
Finally, given our modeling structure, and the definition of anti-incumbency, the case of antiincumbency is not found consistent with the regularity condition for a partisan incumbent. Recall that, the regularity condition for the partisan incumbent is 1 − < − (see eq. (17). To characterize a partisan incumbent with anti-incumbency, we need to have < such that < , < 1 (close to 1). This violates the regularity condition, 1 − < − , since 1 − > 0 and − < 0.
Conclusion
In an optimal control method, under the assumption of an iso-elastic kind of the net utility function from voting support vis-a-vis budgetary deficit, the citizen voters provide support to an opportunist as well as a partisan incumbent, but reject the same when there is very strong anti-incumbency factor in the opportunistic case. Given a large enough initial level of voting support (that is plausible for an incumbent politician in office), the path of both voting support and deficit is found to be positive and rising in the case of absence of anti-incumbency. Moreover, to garner additional voting support, the opportunist incumbent has to incur an incrementally higher level of deficit as compared to the partisan incumbent. Thus, an opportunist incumbent is able to mobilize votes at the much higher cost of budgetary deficit to the economy, whereas voting support is positive and increasing even in partisan case but will entail lower cost in terms of budgetary deficit. However, the time path of both voting support and deficit will be falling when anti-incumbency exists. 
We find solution for ( ) and the values of the constant of integration ( ) at = 0 gives,
